Interesting Surfaces

Algebraic and parametric surfaces introduced in
"http://www.uib.no/People/nfytn/mathgal.htm"
are drawn using Mathematica 4.2

<< Graphics ParametricPlot3D’

<< ImplicitPlot3D’
{* A package developed by Prof.

Hothern Kentucky University #*)

Steven Wilkinson of

Algebraic Cylinders

ImplicitPlot3D[2x* -3 x’y+y -2y +y* ==
{v, -4, 4}, =z, -2, 2}, Boxed - False]

r {I, _"1: "1}!
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Astrodal Ellipsoid

a=1;bkb=1;c =1;
ParametricPlot3D][{(aCos[u] Cos [v]]SI {asSin[u] Cos [v]]g,
(c 5i11[v]]3}, fu, -mw, 7w}, {v, -, v}, Boxed = False,

Axes — False];


http://www.uib.no/People/nfytn/mathgal.htm

Barth Sextic
t=0.5{1+45);

ImplicitPlot3D [
4 (t2x2 -y (t2yP-z28) (1222 -2 -1+ 2ty (P +yiezi o1 % ==0,
{x, -2, 2%}, {v, -2, 2}, {=, -2, 2}, PlotPoints = 30,

Boxed — False] ;

Barth Decic
t=0.5{1+45) w=1;

ImplicitPlot3D [

8 (xX-t*vH) (vF -t*z?) (27 - t* xH)
[x4+y4+z4—2x2y2—Exzzz—ﬁyzzzj+
(3+5t) I:Jc2+],r2+zz—w2]2 [x2+y2+zz— (2 -1t) WZ]Z::D,

{=, -4, 4%}, {v, -4, 4}, {=z, -4, 4}, chequalse];



Bicorn

ImplicitPlot3D[y? (1 - (x +=27)) - (x* + zy% == 0, {x, -1, 11,
{v, -1, 1}, {z, -1, 1}, Boxed = False];

Bifolia

a=23;
Im];:-li-:'.it]?lc::tB[J'[I:Jc2+]:rz+22]2 -a [zz+22] yv==0, {x, -2, 2},
{v, -2, 2}, {z, -2, 2}, Boxed —+ False|;



Bohemian Dome

a=0.5;b=1.5;c=1;
ParametricPlot3D[{aCos[u], bCos[v] + aSin[u], ¢ Sin[v]},
fu, 0, 2w}, {wv, 0, 2w}, Boxed - False, Axes = False]

Boy Surface

ImplicitPlot3D [
64 (1-z)%z%-a8 (1-2)%z (3x*+3vi+2z9) +
12 {1 -=)=
[2? [x2+y2]2—24 z? [x2+y2] +36'\Eyz [y2—3x2] +4z4] +
(9xZ+9vy?-2z2%
(-81 P+ v*)*-7222 (xX®+¥°) +1084 2 xz (x*-3y°) +42%) ==0,
{x, -1, 1}, {v, -1, 1}, {=, -1, 1}, Boxed - False,
PlotPoints — 51}] ;



Cassini Ovals

a=0.45;b=0.5; ¢ =16,
Im];:-li-:'.it]?lt::tB[J'[I:Jc2+3,r2 +z%+ 32]2 -ca’ [zz+ z? —sz ==10,

{x, -1, 1}, {v, -1, 1}, {=, -1, 1}, chedﬁFalse];

Cayley cubic

ImplicitPlot3D]
-5 [x2y+xzz+y2x+yzz+zzy+zzx]+2[xy+xz+yz] ==0,
{fx, -1, 1%}, {v, -1, 1}, {=z, -1, 1}, Boxed = False]



Chair

k=5h;,a=0.95;b=0.8;
ImplicitPlot3D [
(2+vi+z2-ak)’-b((z-K)2-2x?) ((z+k)2-2v?) ==0,
{x, -4, 4%}, {v, -4, 4}, {=, -4, 4}, Boxed = False,
PlotPoints — 41}]

Crossed Trough

ImplicitPlot3D[x%z? -y ==0, {x, -3, 3}, {v, -3, 3}, {=z, -3, 3},
Boxed - False, PlotPoints - 30];
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Cuibic Saddle

ImplicitPlot3D[x*-v* -z ==0, {x, -1, 1}, {v, -1, 1},
fz, -1, 1}, Boxed - False]

Cushion

ImplicitPlot3D [

2.2

4 2 2 2
2 x -z -2zx°+2=27+x

=2 [xz—zjz—y4—2x2y2—yzzz+
2ytz+y?==0, {x, -4, 4}, {y, -3, 3}, {z, -4, 4},

Boxed - False, PlotPoints = 61}] ;



Dervish

a-= % (-8) [1+ %] /548 o= —“5"2"‘“@
L
ImplicitPlot3D [
2w ) 2m 4 ) 4
afx-z) [COS[T]x—Sln[T]y—z] [COS[T]x—Sln[T]y—z]
(Cﬂs[i—w]x—sin[%]y—z] (GGS[EE—W]x—Sin[ETW]y—z] +
(L-cz) (x2+y2—1+% [1+3ﬁ]22]2::n, {x, -2, 21,

{v, -2, 2%}, {2z, -2, 2}, Boxed -+ False, PlotPoints — 41}] ;

Devil's Curve Variant

Implic‘-itPlOt3D[I4 +2x%z?-0.36%x% - y4 +0.25 yz +zt == 0,
{f=, -1, 1}, {v, -1, 1}, {=z, -1, 1}, Boxed = False,
PlotPoints - 40] ;



Dini's Surface

a=1;b=0.2;

Parametricl?lmtﬂ[}[{a Cos[u] Sin[v], aSin[u] Sin[v],
a [{'_Jc::-s[v] +Lc::-g[Ta11[i]]] +bu}, faua, 0, 4xw}, {w, 0.001, 2},
2

Boxed - False, Axes - False]

Dupin Cyclid

double crescent



ro0=4.9;, r1=5;dx=2;dy=0;1ri=3;
ImplicitPlot3D]
(r1? -ady® - (dx +r0)?) (r1® -dy® - (dx -r0)%) (x*+ vt +2YH) +
2 (r1?-ay® - (dx+xr0)3) (r1® -ay? - (Adx -r0)?) (Pvi+x* 22 +v?2%) +
2ri? ((-dy® -dx®+r1? + r0?) (2xdx+ 2ydy -ri?) - d4dyro?y)
I:}c2+],r2 + 22] +4ri? (dx x + dyv v) [—riz+dyy+dx}c] +
aritro?vy*+ri* == 0, {x, -3, 3}, {v, -3, 3}, {=z, -3, 31,
Boxed - False, PlotPoints - 30];

degenerate w.arch

r0=3;r1=5;,dx=3;,dy=0,;xri=259;

ImplicitPlot3D]|

(r1? - dy® - (dx+r0)?) (r1? -dy?® - (dx-r0)?) (x*+ v+ 2Y) +
2 (r1? -dy? - (dx+1r0)}?) (r1? -ady® - (dx -r0)?) (x*vP + x?z2 +vP 2%) +
2ri? ((-dy® -dx?+r1? +r0?) (2xdx+ 2ydy-ri?) - 4dyroly)

[xz+y2 + 22] +4rit (dx x + dyv v) [—riz+dyy+dx}c] +

ari*ro?vy?*+ri® == 0, {x, -30, 30}, {y, -30, 30}, {=z, -30, 30},

Boxed - False, PlotPoints - 30] ;




plain

r0=6;r1=0.5;dx=3;,dy=0;,1ri=12;
ImplicitPlot3D]|
(r1? - dy® - (dx+r0)?) (r1? -dy?® - (dx-r0)?) (x*+ v+ 2Y) +
2 (r1?-ay® - (dx+xr0)3) (r1® -ay? - (Adx -r0)?) (Pvi+x* 22 +v?2%) +
2ri? ((-dy® -dx?+r1? +r0?) (2xdx+2ydy-ri?) -4dyroly)
[xz+y2 + 22] +4rit (dxx + dyv v) [—riz+dyy+dxx] +

ari*ro?vy®*+ri® == 0, {x, -30, 30}, {y, -50, 20}, {=z, -30, 30},

Boxed - False, PlotPoints - 50] ;



Ennepers Surface

. u? 2 v? 2 z z
ParametrlcPlotED[{u -3 +uv, v- — 4+ Vv, u -v },
v

fu, -2, 2}, {v, -2, 2}, Boxed = False, Axes —>False];



Folium Surface

a=1;k=1;
ImplicitPlot3D[ (v +z?) (L+(b-4a)x)+x°{(1l+b) ==0,
{x, -2, 2%}, {v, -2, 2}, {z, -2, 2}, Boxed =» False]

Glob

ImplicitPlot3D[0.5x"+0.5x - (v?+z%) ==0, [x, -2, 2},
{v, -2, 2}, {=2, -2, 2}, Boxed = False];



Heart

x?z?
10
{v, -2, 2}, f=z, -2, 3}, Boxed - False, PlotPoints - 100,

ViewPoint = {2.5h, 1, 1}]

ImplicitPlc::-tED[[Exz+y2+zz—1]3— -ytz¥==0, {x, -2, 2},

Hunt Surface

ImplicitPlot3D[4 (x*+y® +2°-13)7+27 3x*+y* - 42" -12)" == 0,
{x, -2, 2%}, {v, -2, 2}, {=, -2, 2}, HoxedﬁFalse];



Hyperbolic Torus

r0=0.6;r1=0.4;
ImplicitPlot3D [
x4+2x2y2—2x222—2 {rD2+r12] x2+y4—2y222+2 {rﬂz—rlzj y2+
z¥y 2 (x02+ 1%y 2% + (x02 -r1%)? ==0, {x, -1, 1}, {y, -1, 1},
{z, -1, 1}, Boxed - False, PlotPoints —>3D]

Kampyle of Eudoxus

a=0.2;c=1;
ImplicitPlot3D[(vi+z?) -c?x*+c?a%?x?==0, [x, -1, 11,
{v, -1, 1}, {=z, -1, 1}, Boxed - False, PlotPoints — 30] ;
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Kline Bottle

Pa:r_'ametr:i.c!PlutBD[-[Cus[u] [Cus[;] [‘\;"'E + Cus[v]] + Sin[;] Sinfr] Cus[v]] ;
Sinf[u] [Cus[;] [‘\;"'E + Cus[v]] + Sin[;] Sinfr] Cus[v]] ;
—Sin[;] [‘\;"'E+ Cus[v]] +Cus[;] Sinfr] Cus[v]}, {u, 0, 4=}, {+v,0, 27},

Boxed -+ False, Axes -+ False, PlotPoints -+ 1I]I]] :

ImplicitPlot3D [
[x2+y2+zz+2y—1] [[x2+y2+zz—2y—1]2—322]+
16xz (x*+y*+2z%-2y-1) == 0, {x, -5, 5}, {v, -5, 5},
{z, -5, 5}, Boxed - False, PlotPoints - 100, ViewPoint - {4, 1, 1}]
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Kuen's Surface

2 (Cos[u] +usSinu]) Sin|[v]
1+u2sin[v]?

2 {5in[u] +nCos[u]) Sin|[v]

ParametricPlot3D [ {

; Lc::-g[Tan[g]]+ 2 Cos[v] },

1+u2sin[v]? 1+u2sin[v]?2

fu, -4, 4}, {wv, 0.05, w-0.05}, Boxed - False, Axes = False,
PlotPoints — 11}1}]

Kummer Surface

2 2

Implic1it.l§‘lc::-t.3[}[x4+y4+z4—x2—yz—z —xzyz—x zz—yz zZ 41 == 0,
{x, -2, 2%}, {v, -2, 2}, {=, -2, 2}, Boxed = False,

PlotPoints - 50];



Lemniscate of Gerono, or Eight Curve

ImplicitPlot3D[x*-x?+v?+2%==0, {x, -1, 1}, {v, -1, 11,
{z, -1, 1}, Boxed - False, PlotPoints - 30];

Mitre Surface

ImplicitPlot3D[4x® (x?2+vi+z2z8) -vP(1-v? -2%) ==0, {x, -1, 11},
{v, -2, 2}, {=2, -2, 2}, Boxed = False, PlotPoints - 30];



Moebius Strip

u
ParametricPlot3D [{{'_Jc::-s [a] + VCDS[E] Cos[u],
Sin[u] + vCos 2 Sin[u], vSin 2 ; fa, 0, 2w},
2 2

{v, -0.3, 0.3}, Boxed - False, Axes —>False];

Nodal_Cubic

ImplicitPlot3D[yv?+z®-6yz==0, {x, -2, 2}, {yv, -2, 21},
fz, -2, 2}, Boxed - False]



Odd Surface

ImplicitPlot3D [
zix? -zt 2zx*+ 223+ x* - 2% - [xz—zjz—y4 -2 yzxz—yzzz+
2y*z+y®==0, {x, -2, 2}, {v, -2, 2}, {z, -2, 2},
Boxed - False, PlotPoints = 11}1}] ;

Paraboloid

ImplicitPlot3D[x®-v+z®==0, {x, -1, 1}, {v, -1, 1},
{z, -1, 1}, Boxed = False];



Parabolic Torus

rd=0.6;,r1=0.5;
ImplicitPlot3D [
x4+2x2y2—2xzz - [rD2+r12] x2+y4—2yzz+ I:]_“'EIIZ —r12] y2+
224 (x02+r18)y z + (x0?2 —r1H)? == 0, {x, -1, 1}, {y, -1, 1},
fz, -1, 1}, Boxed - False, PlotPoints - 51}] ;

Pillow/Tooth Object

Implic'.it]?lcta[}[x4+y4+z4— [x2+y2+22] ==0, {x, -2, 2},
{v, -2, 2%}, {z, -2, 2}, Boxed - False, PlotPoints — 0] ;



Piriform

ImplicitPlot3D[ (x*-x®*) +vy?+2%==0, {x, -1, 1}, {v, -1, 1},
{z, -1, 1}, Boxed - False, PlotPoints = 30];

Quartic Paraboloid

ImplicitPlot3D[x*+z* -y ==0, {x, -1, 1}, {v, -1, 1},
fz, -1, 1}, Boxed - False]
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Quartic Saddle

ImplicitPlot3D[x*-z*-y=-0, {x, -1, 1}, {v, -1, 1},
fz, -1, 1}, Boxed - False]

Steiners Roman Surface

Implic‘-itPlOt3D[I2 yz +x?z?+ yz z? + xyz==0, {x, -1, 1},
fv, -1, 1}, {=z, -1, 1}, Boxed »+ False, PlotPoints - 100];



Strophoid

a=1;b=-0.1;c=0.8;
ImplicitPlot3D[(b-x) (v'+z°) -c?ax®-c?*x*==0, {x, -1, 11,
{v, -1, 1}, {=z, -1, 1}, Boxed - False]

Right Strophoid

a=1;b=1;c=0.8;
ImplicitPlot3D[(b-x) (v'+z°) -c?ax®-c?*x*==0, {x, -1, 11,
{v, -1, 1}, {=z, -1, 1}, Boxed - False]



Trisectrix of Maclaurin

1
a=1; b= —,;c=0.8;
3
.. 2 2 2 2 2.3 __ 4 -
ImplicitPlot3D[(b-x) (v +2°) -¢c"ax” -¢"x" ==0, {x, -1, 1},

{v, -1, 1}, {=z, -1, 1}, Boxed - False]

Swallowtail

ParametricPlot3D[{uv" 2 +3v"4, -2uv-4v"3, u}, {u, -2, 2},
fwv, -0.8, 0.8}, Boxed - False, Axes = False]



Tangle

Im];:-liac*.ii:.]?lc::-i:.S]ZJ'[}c‘l -5 x4 y4 -5 yz +z¥-52%411.8 == 0,
{=, -2, 2}, {v, -2, 2}, {z, -2, 2}, Boxed = False,
PlotPoints - 100] ;

Torus

r0=1;r1=0.5;
ImplicitPlot3D|
X4+}?’4+Z4
2 (x0?-r1®)y? -2 (x02+ 1Y) 22+ (x0® -r12)? == 0, {x, -2, 2},

fv, -2, 2}, {2, -2, 2}, Boxed - False, PlotPoints —>3'EI']_.'

+2x2y2+2x222+2y222—2 [rD2+r12] x% +



Umblrella

ImplicitPlot3D[x%-vz?==0, {x, -3, 3}, {y, 0, 6}, {z, -3, 31,
Boxed - False, PlotPoints - 30] ;

Witch of Agnesi

a=0.04;
ImplicitPlot3D[a (v-1) + (x*+2z®)wyv==0, {x, -1, 1},
{v, -1, 1}, {=z, -1, 1}, Boxed - False]



Converted by Mathematica (September 25, 2003)

up


http://www.wolfram.com/
http://www.seto.nanzan-u.ac.jp/~ant/mathematica.htm

